az United States Patent

I B

(10) Patent No.: US 6,594,198 B2

Amaral et al. (45) Date of Patent: Jul. 15, 2003
(54) DIGITAL SIGNAL DEMODULATOR 4977546 A * 121990 Flatley et al. ..... ......... 367/140
CALIBRATION SYSTEM AND METHOD FOR 5313266 A * 5/1994 Keolian et al. ...... 250/227.27
OPTICAL HYDROPHONES 5345172 A * 9/1994 Taguchi et al. ... ......... 324/309
H1619 H * 121996 McCord et al. ... ........... 367/13
(75) Ilaveators: Michael Amaral, Westport, MA (US); 5809087 A * 9/1998 Asheetal ... ... 342/174
Gregory H. Ames, Wakefield, RI (US); 5894280 A * 4/1999 Ginetti et al. ..... ......... 341118
Antonio L. Deus, III, Saunderstown, 5903350 A * 5/1999 Bushetal. ... ... 356/478
RI (US); Christopher M. Hansen,
Hope Valley, RI (US); David J. * cited by examiner
Moretti, Wakefield, RI (US)
(73) Assignee: The United States of America as Primary Examiner—Daniel T. Pihulic
represented by the Secretary of the (74) Attorney, Agemt, or Firm—James M. Kasischke;
Navy, Washington, DC (US) Michacl F. Oglo; Jean-Paul A. Nasser
(*) Notice:  Subject to any disclaimer, the term of this ~ (57) ABSTRACT
%alsenct msexéenge% (:‘r adjusted under 35 A system for digitally demodulating optical hydrophone
$.C. 154(b) by 0 days. signals is provided. The system includes an optical hydro-
phone connected to an analog-to-digital converter and fur-
(21) Appl. No.: 09/977,904 ther connected to a digital signal processor. Within the
(22) Filed: Oct. 10, 2001 digital signal processor, a demodulator is calibrated by a
preferred automatic calibration circuit such that mixer fre-
(65) Prior Publication Data quencies are coherently mixed with the incoming acoustic
signals received by the hydrophone. The automatic calibra-
US 2003/0067841 AL Apr. 10, 2003 tion circuit preferably delermines an exireme case of phase
(51) Int.CL7 ... HO4B 17/00; HO4R 7/00  offset by following a programmable routine including a
(52) US.CL ... 367/13; 367/149  series of tests. Afier the extreme case is detected, the precise
(58) Field of Search ... 367/13, 149; 342/194  Phase calibration is known and provided to the demodulator
mixer tables. The automatic calibration circuit can be uti-
(56) References Cited lized for automatic calibrations of multisensor systems con-

U.S. PATENT DOCUMENTS

4,682,117 A * 7/1987 Gibson

taining large numbers of hydrophones.

..................... 329/302 11 Claims, 5 Drawing Sheets
13
12 5
14\ 16
A/D
_1*""__ ]_*’_T
| |
Il DEMODUL. —» CALIBRATE 1|
LN N____ _
18 20





